In this paper we discuss the pointwise multipliers between the mixed norm spaces on the unit ball of C n . For normal functions ϕ 1 and ϕ 2 , we give several full characterizations of the pointwise multipliers M (H (p, q, ϕ 1 ) , H (p, q, ϕ 2 )) for 0 < p ∞, 0 < q ∞ and M (H (p, p, ϕ 1 ) , H (q, q, ϕ 2 )) for 0 < p < ∞, 0 < q < ∞.  2005 Elsevier Inc. All rights reserved.
Introduction
Let dv be the Lebesgue measure on the unit ball B normalized so that v(B) = 1, and dσ be the normalized rotation invariant measure on the boundary ∂B of B so that σ (∂B) = 1. 
The class of all holomorphic functions on B is denoted by H (B)
Let X and Y be two spaces of holomorphic function on B. We call g a pointwise multiplier from X to Y if gf ∈ Y for every f ∈ X. The collection of all pointwise multipliers from X to Y is denoted M(X, Y ).
The multiplier theory has been studied for a long time, and a lot of results have been obtained (for example, [2] [3] [4] [5] [6] [7] [8] ). All of these results are very useful in the discussion of the theory of operator and the other properties of related function spaces. In this paper, we will try to characterize the pointwise multipliers from the mixed norm spaces H (p, q, ϕ 1 ) to H (p, q, ϕ 2 ) (0 < p ∞, 0 < q ∞). At the same time, we will give the corresponding results from spaces H (p, p, ϕ 1 ) to H (q, q, ϕ 2 ) (0 < p < ∞, 0 < q < ∞) also. Our main results are the following: 
Some lemmas
In the following,
We will use the symbol c or c 1 to denote a positive constant which does not depend on variables z, w and may depend on some parameters, not necessarily the same at each occurrence.
Let
2)
In fact, if z ∈ E * (w, r), then
Thus, (2.1)-(2.3) can be obtained easily. Otherwise, if ϕ is normal on [0, 1) and z ∈ E * (w, r), then by (2.1) and the definition of normal function, we have
Proof. If q = ∞, the result can be obtained by the maximum modulus principle.
Proof. For 0 < r < 1 and z ∈ B, by the subharmonicity of |f (z)| p and (2.3) we have
In particular, given r = 1/2. By (2.1), (2.4) and (2.5) we have
Let β(. , .) denote the Bergman metric on B. The Bergman ball E(z, r) with center z ∈ B and radius r > 0 is defined as E(z, r) = {w ∈ B: β(z, w) < r}. It is known that
Lemma 2.3. Suppose µ is a positive Borel measure on B, and ϕ is normal on [0, 1). Let 0 < q < p < ∞ and r 0 = (e − e −1 )/(e + e −1 ). Then a sufficient and necessary condition for there to exist a constant c such that
.
Proofs of main results
Proof of Theorem A. The sufficient condition is obvious, and the details are omitted there. We prove the necessary condition only. (
If p = ∞, by (3.1) and computation we have
This shows that f w p,q,ϕ 1 c 1 . 
